Cytoprotective effects of growth factors: BDNF more potent than GDNF in an organotypic culture model of Parkinson's disease.
Parkinson's disease (PD) is a neurodegenerative disorder characterized by a preferential loss of dopaminergic (DAergic) neurons of the substantia nigra pars compacta (SNpc). Both glial cell line-derived neurotrophic factor (GDNF) and brain-derived neurotrophic factor (BDNF) play key roles in maintaining the DAergic phenotype and exert a cytoprotective effect on these neurons in vivo and in vitro. However, controversy still exists regarding the relative potency of the two factors and the extent to which they act synergistically. In this study, we used a refined version of organotypic cultures as a model for PD. The neurotoxin 6-hydroxydopamine (6-OHDA) was applied unilaterally in slices of rat mesencephalon, allowing for internal controls and enabling a precise comparison between the two sides of the midbrain. We evaluated the cytoprotective and regenerative effects of BDNF, GDNF and the combination of these in terms of surviving tyrosine hydroxylase positive (TH+) cells and TH mRNA expression. Pre-, co-, or post-treatment with neurotrophic factors clearly protects DAergic neurons from cell death. Cell survival is particularly pronounced in cultures pre-treated with BDNF and is not further increased when BDNF is applied in combination with GDNF in equimolar dose. On the lesion side, surviving TH+ cells exposed to neurotrophic factors showed extensive sprouting, and BDNF treatment resulted in a two-fold increase in TH mRNA. Such effects were not seen in the absence of toxin exposure. Thus, we observed that BDNF induced an upregulation of the DAergic phenotype, which suggest a cytoprotective and regenerative effect.